Introduction. Placebo responses have been large across a number of clinical trials for treatment of women's sexual dysfunction. Studying placebo responses may elucidate predictors of symptom reduction and responsiveness to intervention. Aim. To determine the correlates of placebo response in participants enrolled in a clinical trial for female sexual dysfunction. Methods. We analyzed data from 16 women with sexual arousal and orgasmic dysfunction who were randomized to receive 8 weeks of placebo treatment within a larger randomized controlled trial. Using nonparametric correlations, we tested whether age, length of relationship, psychological symptoms, and scores on self-report measures predicted change in sexual function with placebo treatment. Main Outcome Measure. Female Sexual Function Index. Results. Consistent with findings from other studies, we found a significant improvement in sexual function scores after 8 weeks of treatment with placebo. We also found that age and length of relationship predicted the magnitude of change in sexual function across treatment. Changes in relationship adjustment, but not relationship adjustment at baseline, predicted the magnitude of improvement in sexual function scores. We observed no relationship between psychological symptom severity and change in sexual function. Conclusions. Participant age and length of relationship predicted subsequent magnitude of change in sexual function scores during treatment with placebo. In addition, relationship adjustment covaried with changes in sexual function. Our findings suggest that "placebo effects" may represent underlying factors that influence the way in which women respond to the process of treatment. 
Introduction
T he incidence of sexual problems among women is high [1] . With the exception of specific techniques targeting primary female orgasmic disorder, there is little empirical support for specific psychosocial treatments for women's sexual problems. In the late 1990s, the advent of sildenafil (Viagra) and similar agents to treat erectile disorder in males resulted in a surge of interest in pharmacological and other biomedical treatments for women's sexual dysfunctions. Despite millions of dollars spent on nearly a decade of research to develop vasoactive agents to treat women's sexual complaints, no such pharmacological treatments have been approved by the United States Food and Drug Administration, and several large-scale drug development programs in this area have been abandoned. This outcome is due in part to the fact that most studies have failed to find a clinically meaningful improvement in women's sexual function beyond the effects of placebo. Interestingly, responses to placebo have been moderate to large in many such clinical trials; in some cases, the proportion of women showing improvement in sexual symptoms with placebo treatment has exceeded 40% or more [2, 3] .
Given the mixed success rates of biomedical treatments for women's sexual dysfunctions, one might argue that ostensibly "active" treatment protocols are more similar (e.g., in setting, procedures, patient education, etc.) than dissimilar to placebo treatments, as the only difference between the two is the substance within the delivery vehicle. Theory and clinical wisdom may generate a wealth of speculations about the mechanism of a placebo response, but in fact, few empirical data are available to corroborate or negate these hypotheses in the case of sexual dysfunction treatment. It is therefore important to systematically examine placebo responses in the treatment of women's sexual problems to better understand predictors and mechanisms of clinical change. We argue that simply aiming to minimize placebo responses (as in conventional clinical trial analysis) ignores a richer opportunity to understand participant-level factors that predict symptom reduction and responsiveness to treatment. In order to develop efficacious treatments for women's sexual problems, whether biomedical or psychosocial, we believe it is worthwhile to investigate the phenomenon of clinical change in the absence of an "active" treatment.
Enrolling and participating in a clinical trial is not a uniform experience for all persons but rather an event shaped by experience, expectancies, motives for treatment, and interpersonal dynamics between the participant and the investigator [4, 5] . Moreover, clinical trials focusing on sexual function are likely to affect not only the treatmentseeking person but also the sexual partner. For instance, Goldstein and colleagues [6] reported that pharmacologic treatment of male erectile dysfunction was associated with improved sexual desire, arousal, and satisfaction among the female partners of the clinical trial participants. The reactions of the partner and of the couple system to clinical trial procedures have been understudied in clinical research on individual treatments for sexual problems in women. Examining the influence of baseline predictors and treatment process variables in the absence of the active treatment itself can help provide a more complete picture of the true "ingredients" of an efficacious treatment.
Aims
In this pilot study, we isolated a group of treatment-seeking, sexually dysfunctional women who were randomized to receive treatment with placebo capsules as part of a larger controlled clinical trial of a vasoactive agent for sexual arousal and orgasm dysfunction. Our aim was to determine whether several variables predicted change on a validated measure of sexual function across the study among these women. We examined age and length of relationship as possible demographic predictors of treatment response. To determine whether the severity of sexual symptoms predicted a greater or lesser placebo response, we also assessed baseline sexual function as a predictor of subsequent change. Consistent with research indicating that substantial placebo responses are not limited to persons with neuroses or other psychological problems [7] , we also sought to confirm that placebo responses were independent of psychological symptom severity. Finally, in light of our expectation that clinical trial participation was likely to affect not only the trial participants but also their partners, we examined relationship adjustment as a predictor of placebo response at baseline and across the trial period.
Methods
The data presented here are a subset from a larger placebo-controlled pharmacological trial that included 99 women seeking treatment for problems with sexual arousal or orgasm. Women between the ages of 18 and 65, who were currently involved with male partners, were eligible to participate. Exclusion criteria included amenorrhea; pregnancy, lactation, or less than 1 year postpartum; hypertension or other cardiovascular disease; diabetes; a history of major pelvic surgery such as hysterectomy; neurological impairments or diseases that could interfere with sexual response; a history of alcohol or other substance abuse within the past 6 months; and self-report of an untreated mental disorder. Women were also ineligible to participate if they were receiving concomitant biomedical or psychosocial treatment to address sexual concerns. We asked all participants to attempt at least two sexual encounters per week and to use a medically accepted form of birth control throughout the study. The study was approved by an institutional review board, and all participants provided written informed consent at the beginning of their participation in the trial.
Participants
Sixteen women assigned to placebo treatment completed the trial through the 4-week midtreatment assessment, and of these, 14 continued through the postassessment phase at 8 weeks. Participants ranged in age from 20 to 36 years (M = 25.75, standard deviation [SD] = 4.80) and were diagnosed either with female sexual arousal disorder (FSAD) (N = 13) or female orgasmic disorder (FOD) (N = 3) by a trained interviewer using criteria from the Fourth Edition, Text Revision of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR) [8] . Ten participants (62.5%) identified as white, and the remaining participants identified as African American (N = 1), Hispanic (N = 1), Asian (N = 2), or other (N = 2) ethnicity. Six participants were taking antidepressant medication at the time of enrollment in the study. All participants reported having completed some college education, with five having completed a bachelor's degree or higher. Seven of the 16 participants were married, and the remaining nine women were single but in a steady sexual relationship with a male partner at the time of the study. The majority of participants (N = 10) had been involved with their partners between 1 and 5 years; five had been involved longer than 5 years; and one participant had been involved with her partner less than 1 year. We were able to obtain specific length of relationship data for 14 of the 16 participants and used this information in our statistical analyses.
Measures
In addition to a brief demographics questionnaire, we administered the following instruments to assess sexual function, relationship adjustment, and psychological symptom burden at baseline, midtreatment (4 weeks), and posttreatment (8 weeks).
Sexual Function
The Female Sexual Function Index (FSFI) [9] is a 19-item multidimensional self-report instrument used to assess women's sexual function in six domains: desire, arousal, lubrication, orgasm, satisfaction, and pain. The instrument yields scores for each of these six domains as well as a total score. The FSFI has demonstrated good test-retest reliability (a = 0.79-0.88) [9, 10] . Wiegel and colleagues [10] developed a clinical cutoff score for the FSFI that was able to reliably distinguish women who did and did not meet DSM-IV [11] or DSM-IV-TR [8] criteria for female sexual dysfunctions. In the present study, we defined treatment responses as the difference in the FSFI total score from baseline to the 4-week assessment and from baseline to the 8-week assessments. The FSFI total score was chosen as the outcome endpoint because areas of difficulty were not limited to a single domain of functioning (for example, the mean FSFI desire domain score in this sample was 3.01, similar to means reported for women with both primary hypoactive sexual desire disorder and FSAD) [10] , and we anticipated likewise that response to treatment would not be restricted to a single domain of functioning. The baseline FSFI total score in this sample was 19.10 (SD = 5.84), well below the clinical cutoff of 26.55 identified by Wiegel and colleagues [10] , and only one participant had a baseline FSFI total score exceeding this cutoff.
Relationship Adjustment
The Dyadic Adjustment Scale (DAS) [12] is a 32-item self-report measure used to assess relationship adjustment. The DAS has four subscales (dyadic satisfaction, dyadic cohesion, dyadic consensus, and affectional expression) for which separate scores may be generated. The DAS also gives a total score, which we used in the present study as a measure of overall relationship adjustment. Spanier [12] reported a significant difference in DAS scores between couples who were married and couples who were divorced, suggesting good criterion-related validity, and the DAS correlated significantly with the Locke-Wallace Marital Adjustment Scale [13] . In our sample, the mean DAS score at baseline was 103.7 (SD = 22.5), somewhat lower than the mean of 114.8 (SD = 17.8) reported by Spanier [12] for a sample of 218 married persons. DAS data were missing from one participant who was excluded from analyses involving this measure.
Psychological Symptoms
The Brief Symptom Inventory (BSI) is a 53-item version of the Symptom Checklist-90-R [14] and a subsection of the Derogatis Sexual Functioning Inventory [15] . The BSI assesses the presence and severity of psychological symptoms in nine domains (e.g., depression, anxiety, hostility). The BSI can be scored on any of the nine domains but also yields a General Severity Index score, which we used in the present study as a measure of overall psychological symptom severity. In previous research, the General Severity Index score showed a test-retest reliability of 0.90 [16] .
Procedure
Prior to treatment, participants (and when possible, their partners) attended a 30-minute orientation session to familiarize them with the rationale of the treatment study and to clarify the study procedures. After the orientation, participants attended two laboratory assessment sessions during which we measured their acute physiological reactions to both the placebo and the active treatment. Participants who agreed to continue to the chronic treatment phase received one of four possible 8-week treatments assigned at random: placebo only, active drug only, active drug plus psychotherapy, or psychotherapy alone.
The 16 women in the placebo group each received 28 placebo capsules prepared by a licensed pharmacist and designed to be identical in appearance to the active study drug. Participants received instructions to take a capsule once daily approximately 1 hour before the time that they would typically expect to engage in sexual activity. Throughout the study, we asked participants to record and rate their satisfaction with their sexual activities using diary forms supplied by the investigator. Using the measures described above, we assessed the participants' psychological, sexual, and relationship function at baseline, midtreatment (4 weeks after initiating treatment), and immediately following 8 weeks of treatment.
Data Analysis
Though not the primary focus of the study, we examined the magnitude of change on the FSFI at midtreatment and posttreatment using descriptive statistics and t-tests. The purpose of our main analysis was to test whether age, length of relationship, baseline sexual function (FSFI total score), baseline self-reported psychological symptoms (BSI), and baseline relationship function (DAS) predicted subsequent change on the FSFI total score among women receiving placebo treatment. We also aimed to determine whether changes in psychological symptoms and relationship function covaried with changes in the FSFI total score at the midtreatment and posttreatment intervals. We entered and scored the data using SPSS for Windows version 14 (SPSS, Inc., Chicago, IL, USA). In all analyses we used the FSFI full scale change score as the dependent variable. Because of the small sample size and skewed distributions of several predictor variables, we used nonparametric correlations (Spearman's rank order correlation, rho) to test the hypothesized relationships between our predictor variables of interest and FSFI change scores. Spearman's rho transforms interval-scale data to ranks and is appropriate for data that are not normally distributed due to limited sample sizes or underlying distributions that do not meet the assumptions of parametric tests.
Results
The average FSFI total score among the women who completed the study to midtreatment (N = 16) was 22.45, representing a mean within-person increase of 3.35 points from baseline. Seven women (43.8%) had unchanged or lower FSFI total scores at midtreatment than at baseline. By posttreatment, however, only 2 out of the 14 completers' FSFI scores were lower than their baselines and the mean within-person change score at post-treatment was 4.66 points, representing a large effect size (Cohen's d = 0.73) [17] . This effect size does not take into account the two dropouts, both of whom had shown increased FSFI scores at midtreatment. Among the 14 completers, four (28.6%) scored above the clinical cutoff of 26.55 on the FSFI at post-treatment, not including one woman whose post-treatment score was just under the cutoff (a score of 26.50) and another woman who began with and maintained an FSFI score above the cutoff across the study. Overall, the change in FSFI scores among women receiving placebo was marginally significant at midtreatment, t(15) = 2.072, P = 0.056, and significant at post-treatment, t(13) = 3.246, P = 0.006. Figure 1 displays the means and confidence intervals of FSFI total scores at baseline, midtreatment, and post-treatment. Table 1 displays the nonparametric correlations between FSFI change scores (midtreatment and posttreatment) and our predictor variables of interest. Age and length of relationship at baseline were significantly correlated with the FSFI change score from baseline after 4 weeks and 8 weeks of treatment. However, age and length of relationship also appeared to be related (r = 0.507, P = 0.064), and thus, the interpretation of these two predictors was ambiguous. Baseline sexual function and relationship adjustment severity did not predict subsequent changes in sexual function at midtreatment or post-treatment. However, changes in sexual function at post-treatment were correlated with relationship adjustment change scores across the same 8-week period. Consistent with our hypothesis, psychological symptom severity did not predict response to placebo treatment.
We conducted post hoc tests on several secondary variables to determine whether they might have also predicted outcomes in this sample. Specifically, a Mann-Whitney U-test revealed that married women (N = 8) experienced better outcomes than did nonmarried women (N = 6) at posttreatment (P = 0.043), although marital status was confounded with age and length of relationship. We also found that current antidepressant use, endorsed by 37.5% of the sample at baseline, was associated with a lower magnitude of change on the FSFI at both midtreatment (P = 0.042) and posttreatment (P = 0.043). We did not find a difference in outcomes, however, according to ethnic self-identification as white non-Hispanic (vs. other ethnic groups) or according to diagnosis (FSAD vs. FOD).
Discussion
Consistent with findings from other placebocontrolled studies for female sexual dysfunction, we found a substantial average increase in sexual function scores after 8 weeks of treatment with placebo. In addition, we found that age and relationship duration were positively correlated with changes in FSFI scores. Although the findings should be interpreted cautiously due to the small sample size, our study suggests that age and length of partner relationship may be important baseline variables to consider in clinical trials of treatments for women's sexual dysfunctions. Unfortunately, our small sample size and the restricted range of some variables precluded examination of multiple predictor variables simultaneously, and therefore, it is unknown which variables are most strongly associated with placebo response when controlling for other variables. Therefore, a larger sample with greater age and demographic diversity is necessary to confirm our preliminary conclusions.
Interestingly, relationship adjustment at baseline did not predict the magnitude of improvement in sexual function symptoms; rather, it was the change in relationship adjustment during the study that appeared to be related to changes in sexual function symptoms. This is striking because, with the exception of the partner's invitation to participate in the brief pretreatment orientation session, no part of our intervention targeted the trial participants' partners. On the other hand, it is plausible that our intervention had some indirect effect on many participants' relationships. Unfortunately, the nature of our data precludes any firm conclusions about the direction of the relationship between sexual function improvement and relationship adjustment. One possibility is that seeking treatment and attempting sexual activity during the course of the study generated emotional and other cues for sexual responses [18] by prompting greater communication and collaboration between partners. However, it is also possible that improved sexual function enhanced subsequent communication, affection, or intimacy between partners. The association of relationship functioning and sexual treatment outcome, though hardly surprising, is seldom discussed in the context of controlled clinical trials of pharmaceutical treatments. In future trials, measuring adjustment and satisfaction within the relationship, the partner's reaction to treatment, and the partner's own sexual function may yield useful data for understanding treatment outcomes. The mean improvement of 4.66 points on the FSFI total score represents a statistically significant and relatively large effect, but the clinical importance of this change merits comment. In one of several studies validating the clinical utility of the FSFI, Wiegel and colleagues [10] reported mean FSFI total scores for a clinical population of women with FSAD (N = 152) and controls (N = 244). The means and SD for these groups were 20.05 (6.74) and 30.75 (4.80), respectively, a mean difference of 10.7 points. Therefore, a change of 4.66 points would represent nearly half the mean difference in scores between populations of women with FSAD and with no sexual dysfunctions. Unfortunately, we did not empirically assess participants' subjective impressions of their outcomes, and therefore, the degree to which this magnitude of change is deemed an "improvement" is uncertain.
In neglecting to carefully analyze clinical responses among placebo recipients, conventional randomized, placebo-controlled clinical trial analysis ignores a potentially rich source of information about how women with sexual problems respond to the process of treatment, which is necessarily imbedded in the "active" treatment itself. Multiple studies have indicated that the treatment process can show efficaciousness in its own right, and it is therefore more likely than not that some degree of "placebo" response is present in any treatment outcome. We can only speculate about the components of the clinical trial itself that might have had an influence on placebo group outcomes in this study, but several possibilities are worthy of further exploration, including those already discussed above as well as the participantresearcher alliance, the participants' conceptualization of their problems and their expectancies for treatment, the nature of the information given to participants, and the process of self-evaluation through the use of daily diaries. In future trials, we plan to closely investigate the relationship of participant-level and study design factors to placebo-group outcomes.
Conclusions
The findings from this pilot study suggest that demographic and relationship-related factors may predict the magnitude of improvement in sexual function in female clinical trial participants assigned to receive placebo treatment for sexual problems. These preliminary results are subject to further testing with larger sample sizes. However, the findings may have important implications for both future clinical trial design and understanding predictors of change in the treatment of sexual dysfunction in women.
